azfi » 



^^ife 1 7^3^280 



m^tiim<D^7jk 2005^3>g28B tiffit^Dffl^itJM 

ftSA (9 2 7 8) /J># 

I H i r o s h i ^-S 



KOBAYASHI Hiroshi 



-7 u^iy: 



1 tamA^w 

3 mmiiim(Dm^ 

4 ^m(D^m^ 



Locomogene, Inc. 

/J^# m KOBAYASHI Hiroshi 



2 0 0 5^3>g 2 8 B»m<7)B^aSf^ 
^^^^^^ 



5 mm bfc:S:^=j— K h J I s k 
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PCT05-0020. TXT 



03—3273—26 1 1 



m m 



Jtfe^i bT->y k':t U >(Synoviolin)3t'e-?^|5l^LTli-&(WO 02/052007)o 

»M^BcO^^{3feM#T^C:^:;e)5^{±l$tlTl/^^(Genes Dev. 2003 Vol. 17: 
p.2436-49)c 

^ <Z) ± cfi y D ^ - r^? - 0 ^ ^ ^ ^ U T @ >5? ® :^ ^ ^ ^ T -5 K it { C D I i T 7° D ^ - 
^^'?tig$ nTVi^(Oncogene.2000 Vol. 19: p. 6533-48), 



^mm(D^'z:i^mmit. mxi>i^y.r(D (a) x\t cb) (^xzi-r=^^^^r|^f 

(b) SE^J#-^ 1 l^l^<itl 2lZ7^^n^^mMi^filzm^X l^L<lt^m(D 
^tz. :^mm(D^Zi^mmit. ^tlA^^t^T© (a) Xt^ (b) ©^'d-T;^^^ 

(a) iRzsi 2\z^-^n^mmMm^^ihu^j'n^mm 

15 (b) iS^y#-^ 1 1S:1/1 2 IC^^n^J^SiE^UtC^tiT 1 «|^{SI©:^a 

^ - ^ - ^ @ ^ <): ^ ^ -r -& ^ t!)^* ^ tf e> n -i) „ 

20 yn^-^-(D$H^H^(7)^-g-BP^aT'fe^ EBS(Ets 

binding site). SBS(Spl binding site):g^lX ABS(AML binding site);&^ fj: 



2 



(6) ±tBx=i-i'^^^ffii^T, mmmm. xit^mmizT-^^h-i^T.^mm-r^ 
mi Bit. wmmi^y t::tu >yDt-^-(D?^^4^^■r^T■$)^o 

~C ^ o 

EI3Cti, RNAi ^r^Uffi UXy <:/ 1^7 7''^ h NIH3T3 iBJ!g(3:fe tj-^ y h* 

04 A«. 2.2 k ^ 1 k (OiyJ h':t'J >yD^-i$'-(3 LacZ ^r^'&L^^c^"^ 
25 7.^ H©li^ElT$)^o 
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Mbit. v'^^mmcDm^i^yn-fm-c-^^o 

melt, mmmm^o^zyy t'^ru xDmm^ivmmmumo)^^ A7.^i^:x-)]y 
-rmx^^o 

ElQAti. EBS-1 ODN tCct-Sixy H^'J >©fgiiJfl]^J^^-r^*Tfe 

El 9 B^i, i>y t*:t U >^j§^Jf6ilU/cNIH3T3iBflS{3:jDtj-^EBS-l5=^D-rOD 
20 ^mmz^^7i^h-i^7.^7r^-ro 

^ 5: H M r -5 St) (D g ^ © ?^ 

1 . m.m 
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^^7'f^h-'>7.mm(Dm.miz erad (Dmm^m^'y^^ \i:t^j xDm^m-^L 

mi^^Xi^y ii:t^J><Dm0^mmm^m^ Ets ^^^{^ (EBS Ets binding 
site) ^IWJ^b, t(DJLU^> h^H >ii:^\Z:jS\,^Ti^ y XDmmiZ'^^m 
T-fe^ d i^lIEBJL/co Ets ^«^^'=> t h ^T-«#$nT(/^^^^lil^T^ 
Ets Hp<-f>tt. 30 mmi^±(Dy 7 ^ —^m^l'. ^(D^K-h^^it- ^ 
?fi • 7 4? H-~>^^JH-5:5^^(^$i^?&'l4^ffi-DTl^^(D.K.Watoson and 
A.Seth,; Oncogene.review issue. Dec 18; 19(55) ; 2000). ^tz. NIH3T3 iBflS 
XZ^UX. "^(D EBS ^^n-b Ets y 7 ^^)—(D — -D GABF al ^^^Wf)^^(Dt^ 

->y U >(D^JJ«. -^T^ay >://7 7':> h (LacZ knock in mouse) CD^?! 

tij^ib^mm'^n^. mu. ^<D^m\z\-i.-^%^ifi:^\o. ^\z^mmts(Dm\'^ 
mm, mm. *fm. nmmm \zi6\^^x^(D^iRi)m\.^. z.(D:it\^. -^oym 

l^^$lJ^^P^«^c^i, (i)«*fe¥^g-&#:^^ti«fiE6^iif^T^^<h, (ii)$>^$!i 
spi Ets y 7 ^'^)-m(Dm^m=f-f3^^<om^mm\z^\.^xm^x^^ 

(Rudge, Exp Cell Res. Mar 10;274(l):45-55. 2002)o 

M.WmtlWmm=f-tVX\-X. GABPa> GABPiS, GABP a GABPi3<h©^i 
^W. Etsl, TeK Y\i-lUiitimn'ibn^o 

GABPaJi, Ets H P< > feo Ets 37 7 ^ U - OD-OT^ 0 ^ 454 7 ^ y 

m.^mr^^ yn^nxh^o cABPats. mm\z^ux=L\i^^7.\zm^\^. 



Ets \^?^^>^^b. GABF 13 t^y'a 2mi^^m^-t^o ^^Iz. GABPaJd:, 

2 Ets tt^^^m^mmLT. Ami^^m^^r^^t^m^nri^^. 

GABPa^Ets K p< > {C J; ^ DNA Ig^tgtiWT l^^^mtmitm l^fji 
5 Vi„ zniZMi.. GABPjSti, '^^mit^l^rjil^:^^ GABPai2ft#:^ 

m0^-r^:itizj:fot^^m^^mmi.. ^T-a4mw^m^-r^:itizj:K)^^ 

IZ-^^^^^^mmt^^mWt^ (Yu M. J Biol Chem Nov 14; 272(46): 29060-7. 
1997)o ^tz. GABPa^i. TATA y ^ X ^mtctjil^mi^^'P . n^(D$K^-m 

ih^'^^^h'Dmi^^(Dmmz^l^T^ -iyJL-^~-hi.Xm< :ltt)^•Tt^(Y^x M. 
10 J Biol Chem Nov 14; 272(46): 29060-7. 1997; Kamura T.J Biol Chem Apr 25; 
272(17): 11361-8. 1997). ^ ^\Z. GABT ait^(D§^m:^^OL\i^^ xX-$)^\Zh 

mm^^mffotji^it • mmizm^r^mB^cDmM^mt) (schaeffer l, embo j. 

Jun 1;17(11): 3078-90. 1998)c 
15 GABP ^ itEts y 7 ^ ^J-HltUl^-^jK 382 .7 5 7 ^ ^ GABP a <3D ZD :7 

Ankyrin U h°- h iE^iJ t GABP a <i: □ 2 i^:^ JgfiJc 

Etsl in. 1983 ^fC^lC^^^^^^eci-ri/ KD':7-r;i.X E26 CD^Sj^it-g^ 
iUT^lE^tl/c v-Ets (Dh hJjN^ D^/Tafef^, 441 75 ^ ^^^"T^^ >/\°^ 
20 KT$)^„ 

Tel 452 T5 y ^^Wr^iS'>A°i:7a-r$)Cl, Ets 17 7 5 U -CD^-T'^b. 
fe^fflj$«Jlc«!i< ;i tTi^'^g^^nxii^o t (i2;2i) (Dm'&i^mmiz 

Fli-1 452 75 t (li;22) m^i^t&miz ^ K) EWS tm^m 

Ets 775U-Ji. t h^T-K^^n^c Ets tP?«'n-& Fp^-f >^ 

(D.K.Watoson and A.Seth,; Oncogene.review issue. Dec 18; 19(55) ; 2000)o 
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ct I i $y ^ ^ {4 3® ^ 'fi M # ^£ T ^ <h « PI b /j: 1/ i 56 , f-isbmmmmm 
muiiL^$^i-frzy°y^-^-^mi^^ztizj^K). pgr TmscoyD^-^s?— m 

thpjmxh^o z<D^^izVT. m^mf-u^mttLT ebs (Dm\z abs 

J^^Jf SBS (DW&:^^7r:m^n^. m^Jz^^m^:^^^ OmtLlzm^-t ^ O i!}^ 
10 .y-tl-f (electrophoretic mobility shift assay : EMSA)T^4/f LT, Ic^HT-;^^ 

15 M^mmn 8lzy°n^-^~ziT$ni^T$)^ EBS-i ^ D - FT-5J^SiH 

^U^. iB^iJ#-^ 9 ABS-1 ^13- H-r^i^SSBJ'J^. iB^y#-^ 1 0 tC SBS-1 ^ 

2. "ro^-mm 

^m^i)^ :i(Dmmizm^-r ^ :it\z^K). m.^mf-(D^m(Dy y A^^-^m^^o) 
^^m(Dtif^Li^v-':2'ii^^(Dmit. m%.\iy°u=^--^-(D ebs-i tij^-^r 
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iz^tsmmt^^:^mifibn^o ^n-immit. ±feEBs-i. absx«sbs-i 
e$^i^f#^cpg^$n^ fe0T^i/d:< . 15-60 ^m. iff^L<it 20-30 m 

2^5SBJ!JC:feliTti. -eriJAfri' EBS-l tC^g^-T ^fe^S^^^--^ (IB 

1) RLf^7xji^(^ffiMm (m^mm 2) ^T'^j-r^i^^^hLTjfSb 

^^^i. DNA Tfe RNA T < . ^;^c (5^(7)^1^1:^ {3 f^gfp^n/ii^^&tl^V 
±^ I^^T- o T =b J: „ 

mi^^^n^ DNA ^^mm^m\^^rzmm^^m^mm-r^z.tmx^^. ^tz. 
mmttj,^mm^^m^mmxit^^Lftmz. pgr rixt*^ d-- >^'^/7i$7 

mim^mm^i^\tm^m\z^\,^xm^x-kKi . ■^WL<o^y v . 

GeneTailorTM Site-Directed Mutagenesis System (-1' > t' h D i/ai >ttM) ^ 
TaKaRa Site -Directed Mutagenesis Sj'stem ( Mutan-K v Mutan-Super 
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Express Km^ tl ^ /"^^ -t^M) ) ^mmT ^ Z t:^^Tt /ct^^ffll^-S 

iDrL^Jliyy3L^--^7y-\z^. Jlzyy h 7 . CAT 7 y^-i . 7^^h 

5 -i^7.(D^m^'^-^-T^$>^7^=¥iy>V^mi^rz^'&.:l5ii. •^x7.^>ya 

yv-^y^i^. FACs^tiT^, RT-FCR m^i^m-t^ct^^T^^o zn^<D7 

y ±^ O rzii>(D=^ y h 7)5 $ n T ^ ( f 0 A ^^ promega dual 

luciferase assay kit) o 

mpii-£)Vi^ y 31 ^ -iz 7 y-tL-f com-^it. m &omBi^<D^^mtih.^s(D±m.iz v 

ffl T;I^ -> 7 31 ^ — if S ZJ« iB -gal ^tt ^ PJ^-r -S) o 

20 3. T^n-r^m^^OE^ia^^^ 
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mmi^-¥Mm. m&n-^mm mxit^m. ^v-j^m) > ^m^mmfimif^ 

^j-^^y ymzj:fom'^<Dmmiz'^?.-t^o ^tr. f#^>n-i>^fls^fi?ijA 

10 



15 (DTii/j;<. t«ffl(^:^yi> m^QMM-mSzoka.F ib. Biochim. Biophys. 

Acta. Vol. 601 559 (1980))> X — A^(Deamer. D.W.: Ann. N. Y. Acad. 
Sci., Vol.308 250 (1978)). |^ ® ^ ^4 ?5fe (Brunner , J ^Biochim. Biophys. 
Acta, Vol. 455 322 (1976))^ ^ffl V^T^itT^ ^ o 

rDM^m^^^\^izm-r^h(D^m^^^zt\z^K). mm.&3\zmi±(D5'=i-fm^ 
miz-mzv^y-2^m0!Simmmmtvxj^^n^nuyy^n-jim. 7.^7 u 

)17S.>. a - h:3 :7x □ — ;l^#(D^iD^J^ffiVi-5 d ,Ji=bT#'5. Zi(D^^izL 
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jvy^^y. -^y-h-)i. v;nfh-ji/. is^^.Jp#)^ lti^^^ 

10 n^^mmmmm:^m}^f^n^. 

TweenSO. T\veen20, if^^>. h h jMtf 7 ^ 5 >^ ^ jJD A. 7t © ^ ^ffl 

-tf^iD%. -^y-V—)V. y'\^^m. v>-h-;i/, 

25 *^Bj<Dg^M6K*^c7)S#»«, ^s^. itgij. m^. i^^-m^. n-^^^. m 
miz^rDx^u^o t^^ijmt. m^cD^m. '&mz^iom:M.m^-t^o wj^jjs 
mm(Dmmxit^m^^m.-t^^'o^i^m(Dmx;^^o zcD^ot^i^m. 
(Dmwsjb^j^zsmmt. mmmmxitmmw)<^\z:io^^^mm^u^^^^m. m 
EBdommcD 50%iz^i^x^m^iz^^tj.mM). $)^i^it ldsoc^bkjd 

12 



D 0.lMg~100 mg. Pf^VKlt l~10;ug T$)^o {iU, ±fB?^^^!l« dtl ^) 
1 B 1 lHl^;^ci9 106-1013 HggT^ 19, 1 31~8 iirelPiTj^-^^n-g). {ib. 

* ^ <^ ig ^ ^ c: n ^, ^ * $ij p $ n ^ =b (z> T « /j: I i „ 

ICKg^ $ n -5 © T «/ci: 1^0 

c^i^^^y 1 ] 

7.5 k ©yyA^ SyB/pBluescript IZ^ y" ^ n ~ - > ^' Vfz, -^tCOm. =y 

y >m^^(D'yu^-^~m^^ xhoi ^ ncoi -c^jil, 2.2 k a^m 

>T-^iS#tBL, PGV-B2(TOYO INK GROUP tt)cD'4' {c:# At ;^(SyG-2.2 k)o ;i 

(Dm2.2 \s. (Dm)^^±&yu^-^-tvrz (isjus-^i) » ^e>(c, ^syo 
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i2^iJ#^ 1 iZTik-tm. 


-2201/+843 


#J){C 2201 i^m. Tofi(3'#J) \Z 843 J^S 


1—3043 


-1 233/+ 843 


TS LT±cl£(C 1233 T^i 
iZ 843 ^SCO^^ 


969 ~ 3043 


-1060/+843 


TS ^le^i bT±&t»c: 1060 i^S, TdS 

843 ^m(D$Wi^ 


1142~3043 


-503/+843 


TS ^^e.-i^.ch LT±efL{c 503 ±gs, T^(c 

843 i^ScD^i^ 


1699~3043 


-322/+843 


TS ^^AtVT±miZ 322 igS. T»fttl 
843J^^CD^i^ 


1880—3043 


-200/+843 


TS ^mj^.tvx±mz 200 m^. y^iz 

843 ^&<D^i$. 


2002—3043 


-108/+843 


TS ^te^-i^..^: bT±oft{C 108 J^S, T^ilZ 
843 


2094 — 3043 


-84/+843 


TS ^g.'i^.i LT±^ic 84 mm. y^iz 

843 


2118 — 3043 


-73/+843 


TS ^Bj^.tLX±miZ 73 iiS. TjJiJfC 

843 ^mcDmm 


2129—3043 


-65/+843 


TS ^mj^.tLT±miZ 65 J^S. TMiZ 
843 mS(^mJS 


2137 — 3043 


-39/+ 843 


TS ^mj^tVT±mz 39 TdSJC 

843 ^mcomi^ 


2163—3043 


-10/+ 843 


TS ^$5.c& i LT±c1t{^ 10 its, T^tC 
843 J^SODfi^ 


2191 — 3043 



mmt. ±m5'm)iz\^^^^ t^\t ts (mm^ i (om 2201 0 le 5-#jodj^s^-i 



tLT^A, ■rdii(3-{BiJ)(3fR]36^-5 TS <^ + l iUT^A^. 

m\zi'^0^-r^:it^^T^^ (i2^ij#^2) . :L(Dm'^(Dmmu^(DiiLm^m2iz 
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^2 i^mi^fz^ci^-^ — (th) 









-2201/+892 
(^«) 


m)iz 2201 ^m. T-mym) iz S92 


1~3092 


-1 233/+ 892 


TS ^^j^.t VT±miZ 1233 i^m. Tm 


969~3092 


-1060/+892 


TS ^1^j^.tLX±miZ 1060 T^i 

IZ 892 ^^(DM^ 


]142~3092 


-503/+892 


TS ^^.^.tVX±miZ 503 TeittI 
892 i^a©^!^ 


1699~3092 


-322/+892 


TS ^^AtLX±WdZ 322 i^m. T-iMiZ 
S92mm(DM^ 


1880~3092 


-200/+892 


TS ^^f^.ti.x±mz 200 m.m. y^z 
s92mM(Dm^ 


2002~3092 


-1 08/+ 892 


TS ^le* i bT±oitfc 108 ma, Tmiz 

S92 mM(Dmi$. 


2094 ~ 3092 


-84/+892 


TS ^^*ibT±»fLtC 84 i^S, TofttC 
892 J^acDpIfe:^ 


2118~3092 


-7 3/+ 892 


TS ^^f^.ti.X±mz 73 ±g», T^ilC 
S92mM(Dmi^ 


21 29 ~ 3092 


-65/+892 


TS ^^A<t L.T±dfL{C 65 igs. Ti5it{C 
892:^^0®:® 


2137~3092 


-39/+ 892 


TS ^sg*^bT±di{3 39 mm. Tmz 
s92mm(Dmm. 


2163—3092 


-10/+ 892 


TS UTJb^JittC W mm. Tm.iZ 
892 :^Sc7)0^ 


2191—3092 



* mmi. ±mi5'm)\z\^:^^v t^\t ts (mnm^ i (om 2201 i) <D\m b'm<Dm.m 



^■l iUTiIcA, TM(3'ffl«)H|p]j&i-5 t^fiTS ^+1 tbT^A-5o 

:gJC =t -5 glS-fS: 4$ fl^ (Molecular cloning, CSHL Press, 3^^ edition, 

2001 ^, chapter 13) ^rffitiX SyG-2.2 kG-76T/BV2 ^V^m^X^ti. -(s^fflbfe7° 

1 - EBS-lm(G-76T): GCGCCGCCGTAAGTGAGGT (IBJUS^ 3 ) 
10 2. ABSm(G-68T): AAGTGAGTTGTCTTACCCCC (S2^iJ#-^4) 



3. SBS-lm(G-92A,C-91A):ACTCCGCCAAGCCCCGCGCC (iB^iJ#^ 5 ) 

PCRti, KJt^'i^dOul 4", 1 pmol SyB/pBluescript> 100 pmol y'y^-^ — . 
0.2 niM dNTPs> 5 U U ^ - "ti. 10 mM Ti-is-HCl(pH8.3):Sl/ 50 mM KCl 

PCR^# 

m~^m : 94 1 ^-^ (94 so #-55 -C, 30 #-72t:, 1 ^) X25 

m 

m-fkm-. l-^-^ ^ -.24 °C. 1 ^^-55 30 ?j!'^-^29 53^7&UtT 30 
Ti^-^T-^30 1 ^^-^9 ^^*ntT 72 r{C-72 "C. 1 ^-^ (94 t:. 30 

55 30#-*72 t:. 1:^^) X25[El 

EBS-lni(G-76T) iB^U#^ 1 -Tit* IB ^U®^ 2125 #g (TS ± 
^tCf6];6^oT 76 #a(-76)) © G ^ T tC^^S $ it-S i?) (D 7°^ ^ V - T' 0 , 
ABSm(G-68T) gB^'J## 1 tC^-r±iSiB^U(D^ 2133 #g (TS t)^^±'mz 

|p]>6^-:>T 68 #g(-68)) 00 G ^ T {C ^ ^6 © 7° ^ V- D . SBS- 

lm(G-92A,C-91A)ti, SB^'J#-^ 1 {C^-rJ^SiE^'JcDll 2112 #@ (TS /i>^^-91 
#@) ©C<^Af3. IB3?'J#-^ 1 {C^fi^SgB^'JcDJI 2111 #g {TSffi^- 

92 SS) © G ^ A (C^-S$-tt^;^c:ie)CDy^-r •7-T*'5a 

i^mm 2 D 

fX.^. ->yt*:^U>J^, H ^ >:^>^x- ';;i7-7r>7.(LacZ knock in)(D^tff. M 
10%^^^b'^S/flfe!,eifil?f?^jDDMEM miteCLife Technologies, Inc.)^^ l^Tl^ft 
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ATDC5 : v:7 7« teratocarcinoma IfflBS AT805 ^^(DMWo ^X-^^^U^M 

5 HEK293 : t: h^i^mmm^mm 
NIH3T3: o 7.^^^5i^i^m^mm 

FUGENE6^:y h^^^fflL> 4^-;/ h(Biochem. Roche i±)(D-7-i T 
10 ^3^UfCc 

h ^ >X:7xi:7 i>3 >^^(7)MiE(Dfc«e), CMV-i3-gal 50 ng^^L. 
$ ^)lC^^i5'^-CD^^AtlT^a^ 200 ng {C^^;^fc. 

PBSTiitV^^ Passive lysis buffer™ (Promega tt) ^ 100 m 1 ilt^ TIEflg 
15 |g^4^^[E]i|Jfb;^Cc i):{C^(75iBIS^^^^(Z) 20^1 ^ 96 f ^)\^y''V— 

^yi/- h U-r^^'-tCTSiJ^Ufcm. iS-gal Luc M ij »9 ffilE b;^c:. 

^fflii. ^febfc (5-:/D ^-4-^7 D D-3--r > H u /3-D-:tf ^ h hf ^ y H 
20 Sigma ^i:)„ 4% ^-^^^^}i2^7 i^-c: 20 ^mm^i.. x-gai mm\zmL 

■^(Df^m. -84 ^^^-73 bp (7) 12 J^SlC43liT^(7)fe^?5'l47i^* 10%7&^?) 30% 
{'<&TUfc 1 A, B) o 
25 ^ (Dm^^^^ tS-ll4 Izm^T it. ^'^Ts i b hT 94%©tB|H]tt^;t t/ 

^>hlZ 12 :^SfC4otiTti. 100%CDtg|Wl'|4T$)o/Co 13 > ti ^ — ^ ^ Jlli/cyN' 
-i :t -i y y ^ ^ ^ y^ M ^ 'J y h (http://www.cbrc.jp/research/db/ 

TFSEARCHJ.html) Id T^*T$:fTofc^^. 12 ^SH EBS(Ets ^-^gB-fi) 

:^^*#a"r^;ii:7!)^'¥iJBJL/c(0 IC). 

17 



m ID \z?^t>n^j^^iz EBs (D.'^.^miz^r). i^i^-r^Tomm^izT'to 
1 t-r^) o 

10 :^mmm\tt. EBS-l(-89;!:)^'^>-65){Ciiig-^-r^fe^H^^|H]^b;^ct)©T$>'5o 

Ets yjs, u-ti 30 ffi^J!^A±(^:7 7 5 u-^ff^gKb. T^x dna ^^Hp^ 

'r>T$)^Ets Hp<-f>^^-r^c ^fz^(D^'L-^^mt GGAA X$>*^. ^ODSB 
(EMSA) J: «9 o o 

EMSA ituTcDrnvn-Dtzo 

EBS-1 WT (-89 f)^^-65): CCCCGCGCCGCCGGAAGTGT (gB^J#-^ 6 ) 
20 EBS-1 MT (-89 ^^>b-65)-- CCCCGCGCCGCCGTAAGTGT (gB^iJ#-^ 7 ) 

EMSA mcDy'a-y'it. 25 J^SSe3?iJ(7)iz>;^II<h7>5^iz>7.II^ sorT 

25 30 ^KJt^-^-^TZo KJ:^^^ MicroSpin G-25 ;t» ^ A (Amersham 

Pharmacia Biotech W.'^'^ tltztt ^ A(Dy 5^ ^ -> s > ^^.ij'iZX ^ 

ML. mmi^tzy^n — y'^ntz. ^^cO 30000 cpmU±<D^<0 

10 ug (D^yn^m^ Rj^-^'^yyT-'BLXSy°u--^t:m.'^. m.i^.x 30 ^Rjt- 
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$-&fco -ecDRl&^^^r^E^lt-irjl^lCT 100 V, 50 mA T 3 BfrBT^Sr/jcR] ^ -ti/io 
y)l^^im^i±ft'lM:. Fuji BAS2000 ^^Ui^— h ^ 7 ^' — (CT^tfrL 

^(Df^m. NIH3T3 <Dmi^ii!,m^^miyrzif)l'>y hiZ^y). 4O0D7N'>K 
(El 2 A (D a. b> c> d CD jiSc^yN' > K)7&^^?^fi)c $ tl^ ^ t ;&^¥lJBJ b „ $ e> (I 
cold competition(^iiLTVi/^d:Vi-7°D — •7*$:ffll/i/tM-&liti^){Cct 0 , ^©T^ 

/c{:7i^o7t (El 2A) „ 

^(7) Ets yy^^J-'^m-^-t^^^^mi-r^tztb. Etsl/Pea3. Ets y' 
□ — cold competition ^^-ofziiZ.^. Etsl/PeaS (7)yD — :7'TH-n'^^$ 
cfc D^(D|5a$j{>^'m^b/i(ll 2B. 5<t6#(Dlx-»„ 
eiOr <ht^> Etsl/PeaS yp-y(Santa Cruz tt) {C^g-^-T ^ -5 Ets 1 . 

Pea 3. GABPQ;i^(7)te^iaTT^^^tgt475^~%A e>n;^Cc $ $ ^ ^ 7i iri 

i^^mmiyX. hisi^^fTC)/t<h:i^, gabpq; ^ Tei 7i^';^-/^°- 

>^:7 nl. Fli-1 «ISS^m^^bJt(EI 2B CD 5, 6 #CDl/->, m 2C <D 6. 7, 
8 10. 11. 12#<D1/— »„ ^/c. GABPa. Fli-1. Etsl (D^ >ii homm 

c:n?j(DC <h;0^^. :i®iE?iJ{ctiif^(7) Ets 7 s U -^^^^^.g-^-T-?) :i ^t^^'^^ 
'M\z. y. — n—iyyhX^tz gabv a\z^^ gabv ^ t(D^'^wm^\z-D\,^x 

tZ^b. GABPa^>ytiJ7KlC GABF^^>J^^n^1}UPLrzU~>7 lC*3VVT. 
mrzt^/'<>\^ a\ b(?S^<*:)(D?^fie>&«|g8?)enfc (0 2D) . ^(^IZ. GABPaia 
i^^-bU^^ t^com-^i^ a. hfjm^LT.-^-^-iyyhhrz (I1I2D, ^->8. 
9) o S/c GABPi3in^^jD;l/ii:i^. a $ n;^c (E 2D, 

U—> 10. 11) . 

e> <D ;i t ^) . GABPaZ/SJi. i>yt:;tU> ^0.^-^-© EBS-1 

Tm'^i^^m^-t^:it^^iDf)^^rz (ei2d) » 
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t^nmmit. NIH3T3 lz:^i,^^ Ets :7 7 5 U - =t -5 $^ ¥ *iJ I^P 43 J; O^' 
GABPai Fli-1, Etsl -> 7 t: :t >J >g¥«tt tC^^T ^>4m^5Slg L/c ® T 
5 $>-5o 

(1) ODN (7):t U ::ii'^mtmm^^ii!>m(Di'^m. 
10 D#;^Co decoy(x:=i^)ODN tiiz>7.:Rl/T>5^-t >7>:tU 13*35 l/p^^ 

yi/- h(lxl03iBflS/'^x;i'){C^b;^Co 24 B^r^^t^. 1 '^x;L'$);^cD 20 pmol 
ODN ^Ox;l'J3Atl, LipofectAMINEdnvitrogen tt. San Diego, 

15 D-f ODN ^WT^1iEBacZ)igm^r*^r ^ fc5e)tC, Alamar Blue(Biosource 
International i±)^ffil/iT, ^ >;/ h (^I^BJ»tC:=ee -=) T^fflflS±i?iiT ir-f ^^T o ^Co 
(2) RNAi U =ff^MtifflflSJfii±i^(7)^^S! 

21 FS<7) RNA J^^t^^fiKtC «9 siRNA « Elbashir ^.©7^ 

D hD— (Elbashir, S.M., Nature 411: 494-498. 2001) l3 T 11= b „ 

20 M^CQ^flS^ h U •7°>'>MJib, 96-Ox;l^yV- h(lxl03 ^fla/-5'x;i/) 

IC^b/cc 24 B^rel^, 1 ':>x;^*;^cD 20 pmol (D SiRNA ^':7iii;HiAn. 
LipofectAMINE (Invitrogen 1±, San Diego, CP^^m^^~C^v V <omM%\Z.'^':> 
T3 BPbI h^>7>:7xi7->3 >*fTo;^Co SiRNA *fflflS©±i5i<&^^t"'&fc8?)Jc:, 
Alamar Blue (Biosource International tt)^ffll/^T, 4^ h (C^a^o T 

25 *BlS±^m7':/-fe^ ^fT-3;^c(@ 7B)o 

(3) 'i^m. 

NIH3T3 (C4Dl/iT. Fli-1 ti-> 7 b*:t U >$£¥?g'l4^ifl]$ij GABPa«-e® 
fe¥?£14^1iJD$-&^^m^n#^>ti;t (m 3A. B) o %tz. GABPa, GABP iS 
(D RNAi \ZX J V ^yOVX.f:. N1H3T3 SBflSTtd:, -> 7 b':t U >(^Ie¥ fciST 
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^ blC. "tCD GABP a/ ^m^i^-^^ EBS-1 ^^TM^Ti/y H^'J >(D^^^^^ 
SoTl^-g) d <h ^EEBJ-r^/ii^^ EBS-l(G-76T)^^{**5ctlX EBS-1 m±m(D^ 
5 ■r'&:7*D^-^ —(-200 -1-843) ^ ^ffl U fe^^tt 7 ^rT-DtZo 

(4)'^X7si5' >y □ •x^' 

NIH3T3 ^ 200 nM (T)-^ zi TMJJ b/it^. -> 7 t: :^ U >(7)fi?g ^ 
10 X7.^>yo >^*tCTlfffiLfc, 

iHliKb, 1% NP-40, 25 mM Tris-HCK pH 6.8, 0.25% SDS, 0.05% 2-;^}ltl 
'5';^^^^*D7*U >2^lXECL^ai5/7.-T-A(Amersham Pharmacia Biotech ft) 

EBS-1 m^mxmwi.tziy y >(D^mtm^^^iziS:Ti.rzo 

20 :in6cD^'— ^;6^'=> GABPa/3 f-ct "9 EBS-1 ^^LT, ->yt'^'J>(De^ 

25 -r^fe(DT^^c 

-7'7:;^(7)Kic;feiiT-r >h'/i<{i43tt^ EBS-i (D^JiM^mm-t^fzi^. 
v-y k*:^'J >yD^-i<7-iC LacZ b^c7°^7. ^ H ^aifJ^Jl^ -^-fc h ^ 

>7.-:/xX^y ^ y'r^T^^^'^Mtfec Tg 2.2 k ^ 1 k <^:/D^-37-t^ 
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4A) . 

SyG-2.2k/BV2 ^ NotI t Ncol T rtS] 2.2 k CD m >^ ^ iM ^ Hi I. ti'lk . 
SyTB/pBluescript ^ # A b , SyL-2.2kwt/Bluescript ^i^mVtZo ^ iZ . 
SyL-2.2kmG-76T/pbs > SyL-200wt/pBluescript R Zf SyL-200mG- 
76T/pBluescript -^n^n SyG J: «9 ^ 0 tB b/c^M-^ffi l/iT^^$g Lfco # 
+^ll#»lcr)UiT. ^n^'n QIAGEN Plasmid Kit (QIAGEN ^1:)^^^ UM^^^^ 
Seal iZTr^'^t^tVTz DNA ^ BDF X(C57BL/6N ^ DBA/2N (Z)3^gB(:: cfc -5 

^fe^rfr-p/ic ^® LacZ ^y>y^-f>bfcyu^^T'j7 hvj7X0DHtC:fotj--5 
LacZ c7)^ii<h^lE]f^SLfc4 Tg V':7 7.<D|SJi^J;bl5^t^t^L/r„ 

If^^U >(D 11.5 ;&^^> 14.5 d.p.c(days post coitus : L , 

LacZ ^fe^tT-p/c. 2.2 k i 1 k (T^^O^ — ^ — h ^ >7. ji " i> 

v^xti. ^y'o y y ^70 h'^^7.tm^m\^miL\zm^i)^^i^nrz. mi^tz 

:itiz. 1 Jes^^^^-AL/c 2.2 k <h 1 k (D':^a^ — ^ — :^mxVtz h ^ >x 

^^^5ilg^nfc (121 4B) o 

^^#g^$nTl/i^(pax5. collla2 :Ltl^ (D Z tTb^ . EBS-1 liv ->/ t*:t 

U ><^ ^ 1 3 ^ © g|5 ^iA T S -5 f IJ §^ b /i . 

^ e>t3, -^©^ili GABPaO^iiS: 13.5 d.p.c CDfif ^ffl V^Tibl^ b;^c ^ C 5> 

i^imm(DU^\z^mhxi^^ z ti^mmLtzm 40. j^±c7)^mj;o, 

^tH^oV^Tt), ^ >}d ha<DK^^tmm. GABPttTi)^' EBS-1 ^iftl^X / 
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mm^j'y^^cDmmmmiziDi^^ ebs-i ^^l^c GABPa(7)^m{coviTi^ 

NIH3T3 (D^miiii^CDt^ tmmiZ GABP a tCT:^-;\°-->:7 h7j?^'f#f,nfeo 
•^^IZ^CD EBS-1 (D^)^-^^mmmmiZ:idl-j^Mm. -rtiio-^ GABPaf- 
EBS-1 ^^bfcfe¥^JiaiP7&^^->y H:t U >©f6Jifrp$iJ{C:3/j:;0^'iD. 
ilB flS CD M JCp ,h /j: -& ;i i^5ti^ r^/c 46, EBS-1 -flC J: ^ / fci ^ 'J 
^ ?i jq] $ij I c -3 V i T ^ f b o 
^■r\ ±fB© EBS-1 fC^-^-r-g) GABPa i^S-^f^T^D-f (gB^iJ#-^ 11. 
12) *5J:D?T-:^*7^^ > h □-;KDxn-r^@g (iE^iJ#-^ is. i4) fci^Sft 
(1215) o 20 ^^l/^^HS© ODN ^i'fb^^'fiJctC J; 19 t#7t. ^D-f ODN 

i^TcD^viz. ^n^m^'^mmizmAvtzo -rut:)-^. i^^mmm<D\i h 

^y^^mmmm^ h U ZfiyymmV. 10%FCS ^^tS DMEM \ZX m 0:yi)Vf 

u~h\z 1.0^10^ mmo :r.}wmmvfzo i8~24 mrmk. fcs ssl, ia^ti 

MMbO DMEM FCS Mb. ta^iJ^KitbcT) DMEM ^i^. 
MVtz. OPTI-MEM I Reduced-Serum Medium 45 mL. ±IB(Dt-'i3^ ODN(20 
mM)5m1 ^?Kl?/ct.CO^ OPTI-MEM I Reduced-Serum Medium 50 u L> 
Lipofectamine 2000 l/xL fet^ldJoA, ii< >:i7'b;^^ 10 

FCS ^ IOmL jDPA> @< ^^^^ifXSftSbT 3 Bm \- ^ >7.y :i. ^ 3 >^n 

bfCo 

HRP S-lt (D^ tH \t ECL Plus ^ h (Amersham ft) ^ ffl 1^ „ 
^<D^^. *^¥5^lc:^(Dfg3K(Di£T:^^*i^.J6^>n;^c (El 7 A) „ 

mWimm^^mzTmm'&^Miy. oji7,^>y'ayj-^y^':^'i^-orzo wst- 
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8 7\yiz-f H Cell Counting Kit-8(Dojindo ^)^mi^X±tS. 24 nmi^W^<Dm 
flS Id Cell Counting Kit-8(Dojindo WST-8)$-^lJD 4 ^m'i^ 0)^^^(450 

nm)^?l'J^ LTff o Ttc O 7. ^ > y^ D y ^ > \t . mm^Wm 15 mM 
Tris(pH 7.5). 200 mM NaCL 0.5% NP40> 0.1% SDS, 1 mM PMSF. 2ii 
5 g/mL U -L — ^y°^> (leupeptin) , 2 /z g/ mL 7 y°n^-> (aprotinin) , 2 p. 
g/mL ^y'7.i$^^>(pepstatin)lZXmmm. SDS-PAGE lZj:y}^mL. JiU^ 
hay'ayy-^ y'^fmizJiKf-hu-tJia-x (NO miz^^l^tz. :i(D NC 

miZMl^> 5%7^4^A^;^^ ?rjD;^/t 0.03 %Tween 20 ^^jtjQ TBS T^r^, 1 B^Tb^ 
y'ny^^y^'Ltcm. in^ y \^:t^J >^K^^xmn 13 7 ^ ^>ini^=§: 0.5%y.^A 

10 5;l/^^S0A/iO.O3% Tween20miPTBST^rU. 1 mm^M^ft--^ i§:tZo KJt- 
'i^(0 NC 0.03%Tween 20/TBS HRP ^iiJn;'^+)-^ IgG tf[#:^ 2 

:;^ta#<hbT. ^r.a. l -it, 0.03%Tween 20/TBS T'?Jt?^L. 

WST-8 7 >;/-t-r 7B \Z. yjLy.^>ya y^^ >^'(DMm^m7 c 

15 izTjkto m7B \z7ik-rtiiD. ^ >y^ji'T:=>^mmmxmm(^-^'7^ 
> hn-)i)izit-<. EBs-i 7'ri^mmmp^mmxn^^izmmmmmi±:fymm 

y t: :t U > iS7 > /'^ M ^ J5)c« © {J.- 7&^'^ ^ tl o 

20 ^—m^mi9m^n^zt^^^'^nrzo 
25 ( 1 ) ;i'i>:7x ^-ify >:/-t-r 

->y t:^ U >^Ji(C:fett^ EBS-1 (Dmm&3tj:9J}M(Dm^^n ^ fzo ^-f. 
EBS-l(-77/-72)<&^Wt-r^T-'3'< ODN(£J^T, ITEBS-l T-'zl-fJ ^Vie))<&^ 
^U. CK^ EBS-1 T-*:3-f ^ NIH3T3 aBIS{C#A-r§^<fcl'ck 0, >'yh':tU> 
CDp®5tc43tt^ EBS-1 ■x=l-r<^>5a:^$:;U->7x^--ifT«;/-l2'1'{Cj:»3?itEgL/io 
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FiTc ^m^^fz^mit^^miz^r). nihsts mmizmA-^nrz ebs-i 5=^3 

NIH3T3 mm^(D-m^ h^yxyjL^iys y^ffof^^. U.ny°y7.^ K 

(100 n^)^XSP^^uy VU — }V DNA(CMV- j8 h —\L%iM.^ ^ i^ — 
5 50 ng)^ FUGiENE6TM(Roche tt)^ffi^iT, V-zLT;KRoche ttXct^oT h ^ 
>7>7^i7->3 >bT, 24 'i7ac;i/>''U— h(C^jDL/Co 30 Btfp^^ft^, 

PBS T^li, iBflgIC Passive lysis buffer™ (Promega tt)^ 100 mL 

<\Z)Vyy ^£'14 ^ ^ij^ b o *ffl fig Jfi ill #J 4^ ^l- ~> 7 x 

10 ^-1f?^i4^?|iJ^-r-5JtJe)tC, ^flS^^?^20ML "^7 J-^y y T (.0.25 mU 

ATP, 10 mM MgCl2> 100 mM U >®?;^ U -^A, pH 7.8)100 //L (C^^llDb/to 
f^TfefS MicoLumat Plus(Perkin Elmer-Cetus tt)"r$Jj^b;to iS gal T^yiz-f 
«ii^T©<h43 Ofroi^cio -r^cftD-fc), i^flS^atiSt) 7mL \z7 J-%y y TiBO 

mM Na2HP04. 40 mM NaH2P04. 1 mM MgCl2,50 mM - ^ y° h J^-^ J 
15 — 0.665 mg/ml h □ 7 /3 -D-;^7 ^ ^ h >- F)^ IOOmL jDA/t^, 

ST^CT 30 rJ^r^l-l' >^zL^-->3 >b;^Co 1.0 M Na2C03<^ 160/zL JpATM^S 
^^jt^-frT, 420 nm X®7feS^?l'J^b/Co ^Pv- a: ^ -if S'J^M^^T, ^ 

yy7.y:ii^i^3>^j}m'xmmit mjE) m'brirzm^mijiyy^^—if 

20 Mtt^iUTCo zn<b(Dm^ SyG-200/+843 IZMLxmM it V. 

^(D^*, EBs-1 T-'n^ ^mxi^rzmm(Di&iiim^mi^tzj\^iyy 3L^~'iL7 

y±.^Xit. h ^ >Xy :iii7 y 3 yUM(D^<Dm^ tit^X. EBS-1 x^J-TT 
\t. 28.4%*l?<g;TbT*5l9, -^tlfdckD. ^^7&^'ttl$iJ ^ tlfe (0 8A) Z ti^^ 
25 ^^flfcc 

(2) 7t-+->> V 

mH3T3mm^ hoy°y>mmL. }^PBST2iii^r^L. ixt^^->>^-& 

''N* 7 7 (Vybrant apoptosis assay kit, Invitrogen tt)tc:!^?^ L , lxlO*iBJiS/ml 

(^^iimiJ'j:^ cfce> tcii^b/^. lumhtzD. mmmmm 100 u\ ^ mm LTzo 5 
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< ^MWVtiWi. FACSCaliburCBecton Dickinson '^^It/T^tf^'cfo^^^o 

NIH3T3 mm^mmi^. 24 straits GFP X^i->y h::^'J >® siRNA(25 nM) 
LIPOFECTAMINE 2000(Invitrogen ^±)^mi^X NIH3T3 mmiz h^>7> 
:7x^->3>b. 84 B^PBl-f >4^rL^- h Lt^Co ^ft. ± IB t L T EBS-1 

10 T-'lJ-r ODN ^{^Mb, Cin^ NIH3T3Sffl^lC h^>7>>'3:i:7->3 >t/Co 

EBS-1 5='3-r^^^^ViTe^y t:;t U >Oi^^ffi«lC=);^i^#^ 

^tzt:i^. NIH3T3 mmiz^i^T7^h-iy7.^mm^nrz msB) „ ms 
musTs mmcDBMrnm^mT^^doo i^)^ mmiz. nih3T3 ^;b^{c^i/^t. -> 

15 y t::t U >(D RNAi (3 J; «9 ->y If >cc>feJi4^{£T$-(t;t <h T^J^h 
— i^7.70^'lf #$n;^c (S8C) o mSC IZiol^T. ±J'^:^-)l\t'yjiXi$'>y''Uy 
"7-^ >^'<DmM^^L. TA^;i/fiNIH3T3^J3S©Il^^^*T*-&(100m). 
(3) FACS^tlT 

^?,{C, b*:t U ><^:i§SiJ^^-r^ NIH3T3 ^JiS^f^^b. EBS-1 

20 mmiz^^mm^m^vrz, 

v-y h':t'J >^i§^Jl-r^^^lfflflSWv(7)^Sl{C-Dl.iT«, LIPOFECTAMINE 
2000(Invitrogen ^t)(C J: ^ NIH3T3 ^BS^^D h ^ >X :7 ii7 -> 3 >;&i 24 B^TbI 
iaflS^trHi^miSl&T 10 fS?&f?bT^f^b;^Co ^B, il^it±fe(G418 ^ 
0.5Mg/ml "^^)<5r^J)Db> HA-Synoviolin-HAHA/pcDNA3 ^ — 

25 ^ii-r-Si^ □->^t#/Cc ^.^><hLTXJi HA-pcDNA3 ^^i!7^-^i5g 

fflb/io ^mmmz:hi^Ty°^ 7.^ \^i)^^(D^^^mm-t^tzis^. ha ^:J7'i::m 
EBS-1 x3-r ODN (d h-f>7.i^^fcoiiT«, 'Aom *:)^m^rf 
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FUGENE6™ (Roche ^MMlZ^^ EBS-1 ^0^<Dh^>Xy3L^i^3>^ 

FiTc x^^jiLtz. FAcs ^^izj:^. ^mmt7t^ h-zy7.^mzi.rzmm 
jis^*Ei9A Ro;'®9B t-^-To y >mmmmmmx\-x. ebs-i 

T, 7T-^->> V FACS IC J: 7 zt^ h - ->7. ©^M^ft: ^fTT'cC o i ^ 

10 ^, NIH3T3 ^flg{Ci5ViT« 51.1 % h — .->7> ^^B d bTl/i^70^\ 

k':^U >igfiJ^^^J3ST«, -^©iij^id^' 29.8%'Z'$>o (09B) „ El 9 B 
(DT.^ Z'>y')Vt EBS-1 5='3l-< <^/N°:7^;K7)e» 100 fgODfg^ 

j^±co :i i/O^^). EBS-1 ^iv\^x^i.^mm^mm-t^t. zy j xom 
mmm a d 

EBS-1 T-'n-r7&^->y t::tU > RNA (T^^il^^jrUM-t-Sdi^, U 
7;i/i5'-r A PGR {C J: t)58iSU;^cfe<7>T$)^o 

20 M^mmm(D\i h V ^-^^mmmmiRAscs)^ h V y'lyymmL. io%fcs 

^-atJ DMEM {CT 6 O ::s^)ly°U- h\Z l.SxlQo ^BS/'i? ac;i.Tig« L/c. 18~ 
24 BtF^^^, FCSW9. ta^i^MilL® DMEM S35fe#L, FCS ^.L, ta^ 
mn^\^<D DMEM 1000 JUL ^^JPUfCo OPTI-MEM I Reduced -Serum 
Medium 47.5mL, ±f2<D EBS-1 "xD-T ODN(final 100iLtM)2.5wL $>'5Vi(i 
25 ->yH:^U> siRNA (final 20 m M)2.5 w 1 ^^g-&U/c=b©^ OPTI-MEM I 
Reduced-Serum Medium 49AtLs Lipofectamine 2000 1 mL CDjg-a ^^(IjtlD^v 

IK b'^-:/5"^ >ij7:u^c^ 10 m^tLm\^fz. :in^mmz iooml -ro^^^ 
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Vi/i X y -)VmthmT± RNA ^JStfJ b, RTd-eal tiine)-PCR ^fr-o fee 
iS^JS TaqMan Universal PGR Master Mix (Roche 2/ Applied 
Biosystems ttJ: D li A b /c^T(7) 7°D — "7^^^ Vi/t „ 
'>y U > : HS00381211_ial HRDl 
hsGAPDH : Human GAPDH 

'tt^t>-^Zfn — -:f O.d/ih. RNAImL, TaqMan Universal pgr Master Mix 5 
ML, mmTH 3.5 uh^PCR^:i~:/\Z^m^i^^L. yy^-r FA-<:tRT- 
PGR7500 ^ffl V^T RT-PCR ^fTO^^Co 

^ )Ut. cDNA #S^f^<h LT 50 T:2:^, 95 "C 10 ^ 1 Ih], ^ttT 
PGRii'l>SSf&<i:LT95*Cl5#, 60 "C 1 53^ ^ 50 lElfrli, *^f3 72 b'^m. 

RNA M^aicDjS^fT^^u A PGR ^mi-^m<Dmmv y h ^m^^x'i=j'Dtz. 

z^J h*:^ U >3tfe-T^ii»« hsGAPDH ©^?iaTSiJ-& d <h ct f9 M^^iiE L 
fc;i t>6^'Bje>7&^<h7^cj:o;^c (El 10) . 

S2^U#-^ 3 : -g-^ DNA 
S2^iJ#-^4 : DNA 
i5^iJ#-^5 : -^fiKDNA 
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mmmn e dna 

Ba^iJ#-^ 7 : -&J5ig DNA 
i2^'J#-^ 1 1 : -^J^ DNA 
i2^'J#-^ 1 2 : -&fi)c DNA 
15^011-^ 1 3 : -^JBjc DNA 
Se?'J#-^ 1 4 : DNA 



if ^ «B H 



5 2. J^T(D (a) y.\-t (b) c7)t-'zi^^^^„ 

(b) gB^J##i i^b<«i 2 {c^$n^±gSgBJiJ{::^iiT 1 

> iie^ y D ^ - -^t4 ^ P£*-r ^fg ^ w-r -5 3 -f 

10 3. aT(D (a) X« (b) CD7=-'=i-r^^o 

(a) gB^u#^ 1 \ \ 2\z^-^n^^mw,ms^^u^'f^<mM 

(b) iB^'J#-^ 1 2 JC^^n-SiHaiB^UJCiDliT 1 tS^PCDJ^S 

(D y □ ^ - - st4 ^ iJi$-r >5 ^ ^-r ^ 13 

- (Dii^ @^ <t ^^-r ^ ^B^T ^ ^ . it^m 2y^\xz %zm.(^ 

5. EBS, SBS SlK ABS *^e>;^cj:^l¥5&^e>51titl^l/i'rn;6^CDfe^@^^^gB'fe 

7. li*:^ 1 ~ 6 cDt/i-rtl:*^ 1 :^fCtBife©^^^"^ty. 7 ti p*" U >ae^©^ 
?i {C ig Hf -5 5KB ^ JiT^ B3^-r -5 i6 ^^msK^c 

10. 1 ~ 6 Ol'^m;^^ 1 ]5{ClB«©^^^fflViT. ->yt*;tu>®fe¥ 

^ PflSf ^ ?i o 
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